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USER CONTROLLED LOCATION SHARING DURING A COMMUNICATION 

BACKGROUND OF THE INVENTION 

This invention relates to a method, system, and computer readable medium for 
delivering information on the location of a party to a call. 

During the course of a telephone call, it may be that one party to the call wishes to 
convey his or her location to the other party. This could occur where, for example, a caller 
wished to order delivery of a product from the called party. Unfortunately, errors may be 
introduced in an address as a called party attempts to take down an address given by a caller 

^ 3 and this could delay or derail product delivery. Additionally, where a caller was lost but 

able to get to a phone, the caller will not known his or her location but nevertheless wish to 
convey the location to another. Emergency service agencies (such as those reached by 

U\ dialling 9-1-1) will typically have access to location information of a caller but such 

agencies are restricted to the provision of emergency services. 



General Motors Corporation, under the trademark ONSTAR, has established a 
roadside emergency services system. Vehicles are provided with a global positioning 
system (GPS) receiver and a telecommunications device. A vehicle operator may press a 
button on the telecommunications device to establish a call to a customer service centre. 
The customer service centre also receives information from the GPS receiver as to the 
vehicle's location. While useful, the ONSTAR system is restricted to use by subscribers 
who are Dronerlv_enuipped. -Further, there are Jimits on- the services -provided by the 
ONSTAR™ customer service centre. 

Accordingly, a need remains for a party to a call to be able to provide location 
information to another party to the call. 



- 1 - 



12706^TUS01U • r . 

SUMMARY OF THE INVENTION 

During a telephone call, a party to the call may signal (by, for example, sending 
certain DTMF tones) a wish to provide his or her location to the other party to the call. The 
central office responds to this signal by accessing a subscriber record for the communication 
link (e.g., subscriber loop) terminating at the signalling party and sending location 
information in the subscriber record to the other party to the call. 

Depending upon the technology available, the location information may be supplied 
in-band or on a parallel datapath. 

According to the present invention, there is provided a method for delivering call 
party location information, comprising: during pendency of a call between a first 
communication device and a second communication device, receiving a location 
information sharing request from said first communication device; accessing a database 
providing location information for a plurality of communication devices and retrieving 
location information for said first communication device from said database; forwarding 
said retrieved location information for said first communications device. 

According to another aspect of this invention, there is provided a method for 
delivering call party location information, comprising: during pendency of a call between a 
first telephone and a second telephone, receiving location information for said first 
telephone, said location information comprising information for use by a data terminal; 
accessing fi-om a database a record relating to said second telephone and retrieving contact 
information for said data terminal; and sending said location information for use by said 
datajeniiirial to^aid data terminaLusing said c^^^ . _ 

Systems and computer media are also provided for implementation of these 
methods. 

According to yet another aspect, there is provided a computer data signal embodied 
in a carrier wave comprising: an indicator of a destination telephone; an indicator of a street 
address of a source telephone; information for use by a data terminal. 
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Other aspects and features of the present invention will become apparent to those 
ordinarily skilled in the art upon review of the following description of specific 
embodiments of the invention in conjunction with accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the figures which illustrate example embodiments of the invention, 
figure 1 is a schematic illustration of a telephony system made in accordance with this 
invention, 

figure 2 is a schematic illustration of a portion of figure 1 , 
figure 3 is a schematic illustration of a portion of figure 2, 
figure 4 is a schematic illustration of another portion of figure 1, 

figure 5 is a flow diagram illustrating operation of a portion of the system of figure 1, and 
figure 6 is a schematic illustration of a telephony system made in accordance with another 
embodiment of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Tuming to figure 1, a telephony system indicated generally at 10 comprises a central 
office (CO) 12 and a CO 14 intercormected by signal paths 16 and datapaths 18. Each CO 
has a number of subscriber loops (wireline communications links) 20a, 20b, 20c, 20d 
terminated by a communications device, namely a telephone 22a, 22b, 22c, 22d. CO 14 
also connects to a mobile base station 26 which has a wireless communications link 20e to a 
mobile J;elephone22e.^ CO_12 is Jllustrated also- connected tG-a-v/eb serv'er 24. Web server 
24 connects to a public Intemet 28. A data terminal 30c associated with telephone 22c is 
also connected to Intemet 28. 

Each CO has a switch 32 connected to a processor 34 which is, in turn, connected to 
a database 36. A suitable switch/processor/database combination is a DMS^^ switch 
manufactured by Nortel Networks. Processor 34 is capable of reading computer media 40, 
which may be a diskette, a CD-ROM, a file downloaded from a remote source, or other 
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computer media sufficient to transfer software and data to processor 34. Database 36 stores 
a subscriber record for each subscriber loop supported by the CO. The subscriber record 
includes the name, telephone nvmiber and location information for the subscriber associated 
with the loop. The location information includes the subscriber address and, optionally, the 
nearest intersection to the subscriber address, hi one embodiment, the location information 
also includes a universal resource locator (URL), hi this embodiment, the subscriber record 
may also include the Intemet Protocol (IP) address for a data terminal associated with the 
subscriber. 

Figure 2 is a schematic diagram of web server 24. Web server 24 comprises of a 
computer server 600 optionally connected to a display 616 and input device 614. Computer 
server 600 is a networked computer connected to Litemet 28. Display 616 can be any type 
of display known in the art. Similarly input device 514 can be comprised of combinations 
of common input devices such as keyboards, mice, audio input devices, or other known 
input devices. 

Computer server 600, as is common in the art, is typically a Reduced Instruction Set 
Computing (RISC) device such as a Sun Microsystems UltraSparc™ Station, or an IBM 
RS/6000™ computer. However, computer server 600 may also be a PC such as Compaq 
Proliant™ or IBM NetFinity™ server or any other computer suitable for hosting web pages 
and connecting to the Intemet, either directly or through the PSTN. Computer server 600 is 
comprised of CPU 604, typically a Sun UltraSparc™ CPU, Motorola or IBM PowerPC™ 
CPU or hitel Pentium™, Pentium II™, Pentium Pro™ or Pentium III™ CPU; 
interconnected with memory 610, network interface card 602, and CO Interface 612. 
Network interface card 602 is coimected to Intemet 28, and may be an Ethernet, token ring, 
ATM card, Tl interface or any^other_suitable means of-CommunicatiGn v/^^^^^ 
to support access of a web page by a user. CO Interface 612 can be a plurality or bank of 
modems connected to CO 12, an ADSL card or similar analog to digital communications 
device. Memory 610, which is in communication with CPU 604, consists of a combination 
of volatile and non-volatile memory, typically RAM, ROM and hard disk drive or optical 
storage device, used to store data, software applications and an operating system. Computer 
server 600 is also capable of reading computer media 618, which typically is a CD-ROM, 
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diskette or other removable media or a file downloaded from a remote source, sufficient to 
transfer software or data to computer server 600, generally, and memory 610 specifically. 

Referring to Figures 2 and 3 memory 610 of computer server 600 is logically 
divided into three portions, namely operating system 700, application software 720 and data 
710. Operating system 700 of computer may be a multitasking operating system such as 
Unix, Linux, Microsoft Windows NT™, Sun Solaris™ or IBM AIX™. However, any 
operating system capable of hosting a web site, connecting to the CO, and performing the 
operations disclosed below is sufficient. Application software 720, stored in memory 610, 
is fiirther subdivided into CO application software 726, network interface software 724, IP 
suite 722, and other applications 728, Network interface software 724 enables the operation 
of network interface 602 and maintains communication between a user, via terminal 30C, 
and computer server 600 over Intemet 28. CO application software 726 enables the 
operation of CO interface 612 and allows signals to be passed between CO 12 and processor 
604. IP Suite software provides the commimication protocols, namely the Intemet 
Protocols described in RFC 1011, which is maintained by the Network Working Group of 
the IETF (Intemet Engineering Task Force), the contents of which are hereby incorporated 
by reference for all purposes, and is designed to facilitate communication between computer 
server 600 and terminal 30C over data network 24. Together CO application software 726, 
network interface software 724 and DP Suite 722 comprise commvmications software 730. 

IP suite 722 further includes an HTTP server or daemon; a server resolution 
application; and, common gateway interface ("CGI") programs. 

The HTTP server may, for example, be an Apache Web Server or a Microsoft 
Intemet Information Server application,, jZ;GLprogram.s tjjpically i^^^ HTTP server 

application with other data and applications at web server 24. CGI programs may be 
complied or interpreted programs, and may therefore include a suitable interpreter such as 
Perl interpreter, or the like. 

Figure 4 is a schematic diagram of data terminal 30C. Data terminal 30C consists of 
a personal computer (PC) 500 connected to display 510, to input device 508 and to Intemet 
28. Display 510 can be any type of display known in the art. Similarly input device 508 




-5- 



12706STUS01U' 




can be comprised of combinations of common input devices such as keyboards, mice, audio 
input devices, or other known input devices. PC 500 is comprised of a central processing 
unit (CPU) 504 interconnected to memory 506 and network interface 502. CPU 504 can be 
an Intel Pentium , Motorola PowerPC or other suitable processor capable of performing 
the operations necessary to connect to PC 500 to a network such as the Internet or more 
specifically to the World Wide Web (WWW). Memory 506 is comprised of volatile 
memory, including Random Access Memory (RAM), and non-volatile memory, such as a 
hard disk drive or Read Only Memory (ROM) or preferably a combination of these types of 
memory. Network interface 502 can be a network interface card such as an Ethernet or 
Token Ring network card, or a modem that connects to Internet 28 through the PSTN and 
an Internet Service Provider. PC 500 is also capable of reading computer media 512, which 
may be a diskette, CD-ROM or other method of transferring data to memory 506 of PC 500. 
As is known to those skilled in the art, data terminal 30C is not limited to the embodiment 
described above, but can be modified to come within the spirit and scope of this invention. 

Memory 506 contains the software programs and data necessary to enable a terminal 
30C to connect and communicate with Internet 28. Memory 506 is comprised of data 520, 
applications software 530 and operating system 540. Operating system 540 preferably 
includes a graphical user interface (GUI) such as Microsoft Windows 98™ or the 
Macintosh Operating System 8™. Application software 530 is comprised of: 
communications suite 522, which includes means for connecting to Internet 28, and may 
include TCP/IP, PPP, SLIP, Ethernet or Token Ring software protocols; graphical image 
browser 524 such as Netscape Navigator™, Microsoft Internet Explorer^^, Mosaic™ or 
other commercially available browsers (including, if desired, text based browsers such as 
Lynx™); and other applications 526. 

Turning to figure 5, which illustrates the operation of CO 12, it may be that 
telephone 22a goes off-hook and dials the telephone number for telephone 22b. In such 
instance, processor 34 of CO 12 collects the digits dialled by telephone 22a and establishes 
a connection through switch 32 to subscriber loop 20b in a conventional fashion (SllO). 
Thereafter, processor 34 monitors the call path for dual tone multi-frequency (DTMF) tones 
(SI 12), either continuously or in the state immediately following a switch hook flash. If 
DTMF tones arrive from either subscriber loop 20a or 20b, the tones are compared with a 
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location information sharing code (SI 14). If the tones match the code, then if they have 
arrived from a loop supported by the CO (SI 16), the CO will have a mapping from the line 
card terminating the loop to a subscriber record. This mapping may be from a line card 
identifier to a telephone number, which telephone number is used as an address into the 
subscriber records portion of database 36; altematively, the line card identifier itself could 
be part of the subscriber record and used to address into the database. Assuming the DTMF 
tones arrived from loop 20a, the CO accesses the subscriber record for loop 20a and 
retrieves the location information in this record (SI 18). The CO then determines whether 
the location information of the subscriber record includes URL data (SI 20). If no, the CO 
simply places the location information (comprising subscriber address and, optionally, the 
nearest intersection) on destination subscriber loop 20b (SI 22) so that it is provided to 
telephone 22b. 

The CO may send the location information as modem data (frequency shift keying - 
FSK), in the same way as calling line identification (CLID) data is conventionally sent to a 
telephone for display. This is described in greater detail in US 5, 263, 084, the contents of 
which are incorporated herein by reference. 

Alternatively, if CO 12 supports the analog display services interface (ADSI) 
protocol, the location data may be sent to telephone 22b as ADSI data. 

Many telephony subscribers will also have a separate public Internet connection. 
Thus, there is likely to be a parallel datapath associated with many of the subscriber loops 
of telephony system 10. This is illustrated in respect of telephone 22c which is associated 
with data terminal 30c. To take advantage of this, in another embodiment, the location 
information-for- subscriber reeGrds-may include -a universal-resGurce locator (UT^ for- a 
web site having a map pinpointing the location of the subscriber address. Further, each 
subscriber record may also indicate an Internet Protocol (IP) address of a data terminal 
associated with the subscriber. In this embodiment, given a call established between 
subscriber loop 20a and 20c (SI 10, SI 12), after receiving a request on, say, subscriber loop 
20a to share location information, CO 12 examines the subscriber record for subscriber loop 
20a to determine whether it has aURL (S114, S116, S118, S120). If yes and the destination 
loop is supported by CO 12 (SI 24), then CO 12 examines the record for subscriber 20c to 
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determine whether it has an IP address (S126). If the subscriber record for loop 20c does 
have an IP address, then a message is sent to this address via a common gateway interface 
(CGI) script running on Web Server 24. If the associated data terminal 30c is on and 
running server software, then the CGI message may cause the terminal to launch a web 
browser with a URL specified in the message. This will result in the terminal displaying the 
map pinpointing the subscriber. In addition, the other location information in the subscriber 
record for loop 20a may be sent to loop 20c as aforedescribed (SI 22). 

To assist in ensuring privacy for subscribers, the map stored at each URL may have 
no information to tie it to any particular subscriber. 

It may be that telephone 22a dials telephone 22d supported by CO 14. In such case, 
processor 34 of CO 12 collects the digits dialled and, in a conventional manner, switches 
the call through to CO 14 on signal path 16. CO 14 completes the call to telephone 22d. 
Should telephone 22a signal it wishes to share its location with telephone 22d, CO 12, 
retrieves the location information for subscriber loop 20a and passes this information to CO 
14. The information is sent over datapath 18 along with an indication of the destination 
loop (e.g., with the telephone number associated with loop 20d) (S122). CO 14, operating 
under the same program control as that of CO 12 (i.e., as shown in figure 5), on receiving 
this location information, places it on loop 20d (SI 28). Where there is a URL associated 
with the record for loop 20a, this is also sent to CO 14 (SI 30) which then examines the 
record for loop 20d. If loop 20d has a parallel datapath associated with it, the received URL 
is passed along to a web site (not shown) interfaced to CO 14 via a CGI message (SI 32) so 
that a data terminal terminating this datapath may display information at this URL. 

Given th^ ubiquitous nature of the-public Intemety the-fGregGing has assumed that 
the Intemet is the transport for the parallel datapath. However, it will be appreciated that 
the invention contemplates other data networks and the storing of other data for pinpointing 
the location of a subscriber which is appropriate for such other networks. For example, in 
place of storing a URL pointing to a web site storing a map, a subscriber record may store a 
map file in, for example, PDF format. The subscriber record may also store a datapath 
address (such as a direct dial-up data number) for connecting to a data terminal associated 
with a subscriber. In such case, in processing a request for information sharing, a CO may 
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itself, or through a suitable proxy, send a map file in the subscriber record of a subscriber 
wishing to share his location to the datapath address of the intended recipient. 

Telephone 22e is illustrated connected to CO 14 through a wireless communications 
link 20e. A mobile telephone typically sends its mobile identification number when 
requesting a call. This mobile identification number may then be used to look up a 
subscriber record. The subscriber record could simply store the home location of the 
wireless subscriber. However, the invention has more applications if, either instead of, or in 
addition to, the home location, the subscriber record stores the current location of the 
mobile telephony device. For cellular telephony, techniques are being developed for 
determining the current position of a cell phone by triangulating on the signal from the cell 
phone using the base stations of adjacent cells. Triangulated location data may be passed 
back to the home CO on a dynamic basis for updating the appropriate subscriber record. 
Alternatively, if a cell phone includes a global positioning system (GPS) receiver, the phone 
could be programmed to pass GPS data back to its home CO on an ongoing basis. In either 
event, in these instances, a subscriber using a mobile phone may permit the sharing of either 
or both of her home location and current location. 

Another embodiment of the invention illustrated in figure 6 is based upon an 
Intemet Protocol (IP) telephony system. In this embodiment, central office call servers 212, 
214 are connected to IP telephony devices 222a, 222b (either directly or through media 
gateways, dependent upon the system architecture) over communication links 220a, 220b. 
Each CO call server comprises a router 232, processor 234, and database 236. As 
illustrated, IP telephony device 22a is an EP telephone and IP telephony device 222b is a 
data terminal provided with a speaker and microphone user interface 250. The call servers 
2 12,_ 2 14_ar_e_ interconnected over-a-data~netwGrk-2 18^ \vh^^ be-part of the public 

Intemet. Each call server is networked to a web server 234, 234' which, in turn, connects to 
data terminals 230a, 222b. 

The operation of system 200 is the same as that of system 10 of figure 1 and is 
therefore described in figure 5. With system 200, however, all communications comprise 
packetised data sent on data paths. Also, an IP telephone device may do double duty as a 
data terminal, as illustrated in respect of IP telephone device/data terminal 222b. 
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While the signaUing from a telephone to a CO is indicated to be by way of DTMF 
tones, any other suitable signaling method may be employed. For example, a special code 
may be sent by pressing a dedicated key on a telephone. 

While the foregoing embodiments have been described in conjunction with 
telephones, it will be appreciated that the teachings of this invention encompass other 
communications devices as well, such as pagers. 

It will be apparent that many other modifications may be made without departing 
from the spirit of the invention. Accordingly, the invention is defined in the claims. 
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